Identification and chromosomal location of four subfamilies of the rubisco small subunit genes in common wheat.
Three different 3' noncoding sequences of wheat rubisco small subunit (SSU) genes (RbcS) were used as probes to identify the gene members of different RbcS subfamilies in the common wheat cultivar Chinese Spring (CS). All genes of the wheat RbcS multigene family were previously assigned to the long arm of homoeologous group 5 and to the short arm of homoeologous group 2 chromosomes of cv CS. Extracted DNA from various aneuploids of these homoeologous groups was digested with four restriction enzymes and hybridized with three different 3' noncoding sequences of wheat SSU clones. All RbcS genes located on the long arm of homoeologous group 5 chromosomes were found to comprise a single subfamily, while those located on the short arm of group 2 comprised three subfamilies. Each of the ancestral diploid genomes A, B, and D has at least one representative gene in each subfamily, suggesting that the divergence into subfamilies preceded the differentiation into species. This divergence of the RbcS genes, which is presumably accompanied by a similar divergence in the 5' region, may lead to differential expression of various subfamilies in different tissues and in different developmental stages, in response to different environmental conditions. Moreover, members of one subfamily that belong to different genomes may have diverged also in the coding sequence and, consequently, code for distinguishable SSU. It is assumed that such utilization of the RbcS multigene family increases the adaptability and phenotypic plasticity of common wheat over its diploid progenitors.